Background: Low birth weight (LBW) is considered as an important outcome of birth and pregnancy, which is associated with long-term consequences and health-care problems. Maternal lifestyle and health care during pregnancy are powerful predictors of BW of infants. The purpose of this study was to assess the effect of a self-care educational program based on the Health Belief Model (HBM) on reducing LBW among a sample of pregnant Iranian women.
INTRODUCTION
Low birth weight (LBW), defined as weighing less than 2,500 g at birth, [1] has known adverse effects including higher incidences of mortalities and chronic diseases with long-term consequences, increased hospital costs, and impaired growth, [2, 3] and is considered as an important outcome of birth and pregnancy. [4] A total of 15.5% of infants are born with LBW worldwide, of whom 95.6% occur in the developing countries. [1] Although LBW has multiple causes, maternal lifestyle and health during pregnancy are powerful predictors of BWs of infants. [2, 5] Physical activity, food intake and weight gain, oral health, substance and drug abuse, smoking, and hard work are some behaviors related to health care that can affect the outcomes of pregnancy. [5] [6] [7] Women need a continuum of care throughout pregnancy which starts with self-care activities, [8] aimed at maintaining and improving health. [9, 10] Presenting theoryand evidence-based educational programs for pregnant women during prenatal care helps to solve health-care problems related to pregnancy, decreases risky behaviors, and improves outcomes of pregnancy. [11] In the field of health-care education, theories and models help us to explain and predict behaviors to conduct effective health-care educational programs for changing behaviors. [12] The HBM, one of the most widely used conceptual frameworks in research on health behavior, has been used by health-care educators to predict, describe, and explain behavior related to health care based on the perceptions and belief patterns of individuals. The HBM contains several primary concepts by which individuals evaluate themselves to take action to change their behaviors. According to this model, if a person believes that he or she is susceptible to a condition or disease (perceived susceptibility), believes that the condition would have potentially serious consequences (perceived severity), believes that the benefits of taking action outweigh the barriers (perceived benefits and barriers), believes that he or she can engage in a behavior (self-efficacy), is ready to take action, and could be potentiated by cues to action (cue to action), he or she is more likely to take action to change. The HBM constructs generally have been found to predict most behaviors related to health care such as screening for breast cancer, mammography, screening for colorectal cancer, and AIDS-related behaviors. [13] According to the Demographic and Health Survey (DHS) 2000, a great number of pregnant women in Tehran had not attended health-care centers for prenatal care. [14] It seems that providing the necessary information for women might increase the rate of attendance.
Moreover, it is recommended that health-care educational programs should be designed according to the cultural context of the audiences. In this study, we used the HBM as a conceptual model for understanding and predicting adherence to self-care behavior. It was hypothesized that an intervention based on HBM that included self-care education would result in a greater increase in self-care activities among pregnant women. So we developed a self-care educational program based on the HBM for pregnant Iranian women and assessed its effect on the knowledge and beliefs related to health care of women, and incidence of LBW.
METHODS

Study design and population
This randomized controlled trial was conducted on 270 pregnant women referred to the prenatal clinics of a health service network in the south of Tehran during 2009-2011. This health-care service network covers five districts of Tehran municipality. These districts have the characteristics of densely populated communities and low to moderate socioeconomic status. The main objective of the study was to estimate the proportion of LBW and its odds ratio (OR). Considering the proportion of LBW in similar studies, [2] the sample size was calculated with a 95% confidence interval (CI) and 80% power of test. Two health-care centers were randomly selected from each district and half of the cases from each center were separated randomly for the intervention group and the other half for the control group. Thus, each pregnant woman was randomly assigned to either the intervention or control group (135 participants in each group). Eligibility criteria included maximum 12-week gestational age at baseline and no prior diagnosis of chronic disease. Unhealthy women such as women with chronic diseases were excluded.
At first, knowledge and attitudes of women, which can provide the rationale for behavior related to health care, were assessed as predisposing factors using an instrument designed on the basis of the HBM constructs. The instrument included sections on demographic characteristics, knowledge (seven items), and attitude (23 items based on the Likert scale). Scores of the variables were classified as weak (<60%) and good ( ³ 60%). Ten health-care education and health-care promotion professionals confirmed the validity of the face and content of the questionnaires. The reliability of the attitude questionnaire was confirmed with a Cronbach's alpha reliability coefficient of 0.80 obtained in a pilot study on 30 pregnant women other than the two main study groups. A test-retest method was used for determining the reliability of the knowledge questionnaire in the pilot sample, and a correlation coefficient of 0.75 was achieved.
All the pregnant women provided informed consent before collection of the data. The study protocol conformed to the ethical guidelines of the 1975 Declaration of Helsinki. The research project received the confirmation of the Institution Ethics Committee of Tehran University of Medical Sciences.
Intervention
Based on the findings of the baseline data, an intervention was developed and implemented in the intervention group. Educational objectives, content of the educational program, messages, concepts, and materials were developed using the results of formative research, views of experts, and scientific resources. The educational content toward self-care in pregnancy included several items on physical activity, nutrition, and oral health, side effects of substance and illegal drug abuse and smoking during pregnancy, the risk signs of pregnancy complications, ways to prevent toxoplasmosis, sexually transmitted infection, and exposure to X-rays, and prevention of traffic accidents. We also presented guidelines in performing recommended actions. Women in the intervention group received the educational package in addition to the usual antenatal care and education during each visit throughout their pregnancies by the health-care staff, including family health staff.
Educational intervention was conducted through holding training sessions for self-care education, colloquy sessions about issues related to pregnancy, distributing educational pamphlets related to self-care activities during pregnancy for pregnant women in the intervention group and holding discussion sessions with the participants developed on the basis of the HBM about issues related to pregnancy, information on the consequences of adverse outcomes of pregnancy, especially LBW for the newborn, the importance of self-care activities and a healthy lifestyle during pregnancy, and benefits and barriers of self-care activities during pregnancy. We tried to reach appropriate attitudes toward the issues related to self-care in pregnancy among the women. Participants in the control group received only the usual care from health-care professionals. Women in both groups were followed throughout the pregnancy and postpartum period and their newborns were followed during the first six months of life. This study compared the incidence of LBW between newborns of the women in both study groups.
Statistical analysis
The data was analyzed using the statistical software SPSS (version 18). Baseline demographic characteristics and knowledge and attitude scores before the intervention in both groups were compared using the Chi-square test for categorical variables. Following this, logistic regression analysis was conducted to control the effect of demographic variables including education, age, family size, housing, occupation, and history of participation in self-care education classes on BW. These factors were entered in the logistic regression and LBW (Yes/No) was entered as a dependent variable. OR and CI were calculated for these tests of association. A P < 0.05 was considered significant.
RESULTS
A total of 270 women participated in the study. There were 23 pregnant women (nine women from the intervention group and 14 women from the control group) who were excluded from the study because of unwillingness to continue the study (n = 2), migration to other cities (n = 10), and abortion (n = 11).
As shown in Table 1 , there were no significant differences in any of the demographic characteristics between the two study groups (i.e., the intervention and the control groups) (P > 0.05).
Knowledge and the HBM constructs were compared in both groups [ Table 2 ]. Before the intervention, the majority of women in the intervention and control groups (91.9 and 92.6%, respectively) had a good level of knowledge regarding self-care activities during pregnancy, and there were no significant differences in the mean score of knowledge between the two study groups (P > 0.05).
At the baseline, the scores of some constructs of HBM including perceived susceptibility, perceived benefits, and perceived barriers were at low levels in the women of both groups; however, perceived severity and self-efficacy were high in both groups. There were no significant differences in the scores of the HBM constructs between the two groups (P > 0.05).
The rate of LBW in the intervention group was significantly lower than the control group (5.6 vs. 13.2%.) in the follow-up measurement. The Chi-square test showed significant difference between the two groups in terms of BW (P = 0.03) [ Table 3 ].
Considering the OR for each demographic variable, a lower birth order increased the risk of LBW, such that nulliparous women (no history of abortion) had a significantly higher odds of having an LBW infant than other women (OR: 4.436; 95% CI: 1.48-13.26; P = 0.008). Women with primary school education had a significantly higher odds of having an LBW infant than women with high school diploma and higher education (OR: 8.384; 95% CI: 2.21-31.73; P: 0.002). Also, women with less than high school education had a significantly higher odds of having an LBW infant than women with a high school diploma and higher education (OR: 4.863; 95% CI: 1.51-15.6; P = 0.008). After controlling for demographic characteristics, implementation of a self-care educational program was significantly associated with a reduced risk of LBW (OR: 0.333; 95% CI: 0.12-0.88, P = 0.02). The results of the binary logistic regression are shown in Table 4 . and delivery and empowering them to make positive changes in health-care behaviors are among the main challenges for health-care providers. [5] Some studies have indicated that maternal education is the most important social factor that can affect outcomes of pregnancy and birth. [17] According to our findings, educational intervention should focus primarily on changing attitudes related to self-care during pregnancy, especially via focusing on some constructs of the HBM such as perceived susceptibility, perceived benefits, and perceived barriers. We considered these constructs in developing our educational objectives and content. If pregnant women regarded themselves as susceptible to adverse outcomes of pregnancy, believed that self-care activities during pregnancy would be beneficial in reducing adverse outcomes of pregnancy and birth, and if they were convinced that the anticipated benefits of taking action outweighed the barriers or costs of action, they were likely to take action that they believed would reduce their risks. It is generally accepted that cultural perceptions and attitudes can influence the performance of women during pregnancy. [11] One possible explanation
DISCUSSION
In this study, we developed a self-care educational program based on the HBM for pregnant Iranian women and assessed its effect on the incidence of LBW.
During the last few decades, various health-care education models have been applied to achieve large-scale changes in behavior. [15, 16] The HBM has been largely applied as a guiding framework for interventions in health-care behavior to change unhealthy behaviors and maintain healthy behaviors. [13] The access of pregnant women to proper information on issues related to pregnancy for the success of the intervention in promoting self-care behaviors during pregnancy is that highly perceived susceptibility and severity, lowly perceived barriers, and highly perceived benefits to take action can increase the likelihood of engaging in self-care behaviors during pregnancy. In our study, significant improvement in BW was seen in the newborns of women who received self-care education based on the HBM during pregnancy. Thus, results of this study suggest that self-care education based on HBM during pregnancy reduces the risk of LBW.
It is concordant with other studies which have shown that educational interventions during pregnancy can be effective in improving the outcomes of pregnancy and birth. These studies have been carried out in different societies with different methods and techniques of health-care education. Most studies found that using adequate antenatal care was significantly associated with a reduced risk of LBW. [18, 19] In some of these studies, similar to the results of the present study, it is shown that local and national programs that provide education on nutrition, nutrient supplementation, and social and medical service referrals to pregnant women, and peer-centered prenatal education are effective in empowering women to make pregnancy safer and improving outcomes of pregnancy including decrease in the incidence of LBW. [20] [21] [22] [23] Most likely, the success of such programs is associated with improving self-care behaviors among pregnant women. Some studies suggested that participation in moderate-to-vigorous physical activity during pregnancy can enhance BW. [2] Moreover, studies have shown that oral health and treatment of periodontitis can lead to a reduction in preterm LBW. [24] Results of an educational intervention aimed at improving dietary intake and weight gain during pregnancy showed also that the rate of LBW was significantly lower among women in the intervention group. [6] According to studies, similar to the results of the present study, pregnant women who participate early (within the first three months of their pregnancy) in prenatal education programs give birth to newborns with higher BW. [18, 20] Strengths and limitations of the study This is the first study that has applied the HBM to promote self-care behaviors during pregnancy among pregnant Iranian women. We believe that the effectiveness of this educational intervention can be attributed to the use of the HBM as a conceptual framework which can play an important role in enhancing the quality of programs planning for self-care education during pregnancy. This model can identify the factors associated with the beliefs of individuals which influence their behaviors.
This educational program was provided for pregnant women by health-care providers during regular prenatal visits. As the costs of this health-care education program were small, implementation of such programs can be economic and valuable.
Although this study demonstrated that positive effects of self-care education based on the HBM during pregnancy, the effect of the other social and environmental factors on outcomes of birth especially BW remains unknown.
CONCLUSIONS
Self-care education program in early pregnancy could be positively associated with the decreased risk of LBW. Pregnant women should be trained and empowered to contribute positively in making pregnancy safer. Implementation of such programs among pregnant women that do not need major techniques and materials may help to reduce adverse outcomes of pregnancy in developing countries.
